Terminale STL – ETLV		Activity 2– chapter 3


[bookmark: _GoBack]Chapter 3: conductivity and conductometry
 Taking a bath during a storm 
DOCUMENT 1: Electrical conductivity of water
[image: ]
You're never too old to learn something new. All my life I've heard that water and electricity make a dangerous pair together. And pretty much all of the time that is true—mixing water and electricity, be it from a lightning bolt or electrical socket in the house, is a very dangerous thing to do. But […] pure water is actually an excellent insulator and does not conduct electricity. 
Water that would be considered "pure" would be distilled water (water condensed from steam) and deionized water (used in laboratories), although even water of this purity can contain ions.
But in our real lives, we normally do not come across any pure water. Water contains significant amounts of dissolved substances, minerals, and chemicals. These things are the solutes dissolved in water. Water quits being an excellent insulator once it starts dissolving substances around it. Salts, such as common table salt (NaCl) is the one we know best. In chemical terms, salts are ionic compounds composed of cations (positively charged ions) and anions (negatively charged ions). Even a small amount of ions in a water solution makes it able to conduct electricity (so definitely don't add salt to your "lightning-storm" bath water). Once water contains these ions it will conduct electricity, such as from a lightning bolt or a wire from the wall socket, as the electricity from the source will seek out oppositely-charged ions in the water. Too bad if there is a human body in the way.
Interestingly, if the water contains very large amounts of solutes and ions, then the water becomes such an efficient conductor of electricity that an electrical current may essentially ignore a human body in the water and stick to the better pathway to conduct itself—the masses of ions in the water. That is why the danger of electrocution in sea water is less than it would be in bath water. 
Source : https://water.usgs.gov/edu/electrical-conductivity.html

  










Source: http://water.usgs.gov/edu/electrical-conductivity.html

 http://water.usgs.gov/edu/electrical-conductivity.html

Fish shocking to collect biological samples. One hydrologist is using a backpack electro-fisher to stun the fish.
Credit: Alan Cressler, USGS
[image: ] View full size
Water quits being an excellent insulator once it starts dissolving substances around it. Salts, such as common table salt (NaCl) is the one we know best. In chemical terms, salts are ionic compounds composed of cations (positively charged ions) and anions (negatively charged ions). In solution, these ions essentially cancel each other out so that the solution is electrically neutral (without a net charge). Even a small amount of ions in a water solution makes it able to conduct electricity (so definitely don't add salt to your "lightning-storm" bath water.). Once water contains these ions it will conduct electricity, such as from a lightning bolt or a wire from the wall socket, as the electricity from the source will seek out oppositely-charged ions in the water. Too bad if there is a human body in the way.
Interestingly, if the water contains very large amounts of solutes and ions, then the water becomes such an efficient conductor of electricity that an electrical current may essentially ignore a human body in the water and stick to the better pathway to conduct itself—the masses of ions in the water. That is why the danger of electrocution in sea water is less than it would be in bath water.
 [image: ] 
Source: http://www.polymer-carbon.ch.pwr.edu.pl/polimery/data/E1.pdf

Problem solving:
During a storm is it safer to take a bath in distilled water or in salt water?
Activity summary
What you must remember:
- Conductivité 
- Conductivité ionique molaire 

Skills linked to the curriculum:

	Compétences
	Capacités à maitriser

	· ANA
	Comparer qualitativement des conductivités ioniques molaires d'anions et de cations.

	· COM 
	Formuler et argumenter des réponses structurées 
Formuler et présenter une conclusion 



page 1



image2.jpeg




image3.emf
[wSicm)

K

240 4 [
»
s
220 A
200 A /
180 7/?/
IZ/‘//
] e
160
/,.,r'/./{/
140 - T ‘ T T T
c 2 4 5 e 10
4.06 V (NaOH) [ml]

Fig. 4. Determination of equivalence point









m g r   J . K .   K u j a w s k i   T h e   e q u i v a l e n c e   p o i nt of titration is determined by draw i n g   a   t a n g e n t s   t o   t h e   t i t r a t i o n   c u r v e   ( b e f o r e  and after equivalence point, Fig.4). 

 

Fig. 4. Determination of equivalence point 

M a t e r i a l s   a n d   m e t h o ds 

C o n d u c t o m e t e r  

M a g n e t i c   s t i r r e r  

S i n g l e - C h a n n e l   P i p e t t e 1ml 

V o l u m e t r i c   p i p e t t e s   1 00ml 

M e a s u r i n g   c y l i n d e r   5 0ml 

Volumetric flas k   2 5 0 m l  

Beaker 150ml 

Tweezers 

0,1M NaOH 

C

2

H

5

OH 

S a m p l e   p r e p a r ation – same method for all drugs 

C h e c k   t h e   w e i g h t   o f   t he drug tablet on an analytical balan c e ,   p l a c e   t h e   t a b l e t   i n   a  

v o l u m e t r i c   f l a s k   ( 2 5 0 ml). Add 15ml of distillated water

 

a n d   3 0 m l   o f   e t h a n o l   t o  

v o l u m e t r i c   f l a s k   a n d   mix it until tablet is dissolved. Fi

l

l  v o l u m e t r i c   f l a s k   t o   t h e  

m a r k ,   p l a c e   a   s t i r   b a r   inside and continue mixing for 5 min.  

M e a s u r e m e n t  

P i p e t t e   i n t o   a   b e a k e r  100ml of the solution. Place in a b e a k e r   a n d   s t i r   b a r   a n d  

c o n d u c t i v i t y   c e l l .   E a c h

 

time add 0,5ml of NaOH to summa r y   v o l u m e   o f   1 5 m l ,   m i x  

t h e   s o l u t i o n   f o r   1 m i n ,  stop the stirrer before conductivity m e a s u r e m e n t .   W r i t e   d o w n  

t h e   r e s u l t s .  

R e p o r t  

1 .

 

D i s c u s s   t h e   p rinciple of conductivity measuremen t s   ( t a k i n g   i n t o   a c c o u n t  

f o r m u l a s   a n d   u nits). 

2 .

 

P l o t   t h e   d e p e n dence of conductivity relative to the  a d d e d   v o l u m e   o f   N a O H .  

D e t e r m i n e   t h e   equivalence point from titration curv

e

.  

3 .

 

C a l c u l a t e   m o l a r concentration, mass of the active ag e n t s   i n   d r u g s ,   a n d   m a s s  

p e r c e n t a g e   o f   a c

t

ive agents in tablets. 

4 .

 

C o n c l u s i o n s .  
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Could be worse.

AtleastIm bathing

in distilled water!
J
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